A highly sensitive caffeine immunoassay based on a monoclonal antibody.
A new immunoassay has been developed based on a commercially available anti-caffeine monoclonal antibody and a de novo synthesized tracer, using horseradish peroxidase and UV-visible detection. Caffeine, which is frequently found in surface waters, can be quantified with a relative error lower than 20% for concentrations above 0.025 microg L(-1) (limit of quantitation, direct analysis). The limit of detection is 0.001 microg L(-1) and can be reduced by solid-phase extraction (SPE). Moreover, with minor adaptations, the assay can be used to quantify caffeine in several beverages, shampoo, and caffeine tablets. The results obtained by ELISA correlate well with those from liquid chromatography-tandem mass spectrometry (LC-MS-MS) for the tested matrices. Several surface waters from Berlin were analysed and all tested positive for caffeine, with concentrations higher than 0.030 microg L(-1). In one run 66 samples can be analysed within 2 h.